Molecular mechanisms regulating the effects of oxytocin on myometrial intracellular calcium.
Oxytocin stimulates an increase in intracellular calcium in uterine myometrium by several mechanisms. Several lines of evidence indicate that the oxytocin receptor is functionally coupled to GTP-binding proteins of the G alpha q/11 class which stimulate phospholipase C activity. The IP3 generated as a result of phospholipase C activation can trigger release of calcium from intracellular stores. The finding that the oxytocin-stimulated increase in intracellular calcium in myometrial cells is greater in the presence of extracellular calcium than that in its absence indicates that oxytocin also has effects on calcium entry. This action is nifedipine-insensitive but may involve indirect stimulation of calcium entry through release-operated channels. An anti-G alpha q/11 antibody inhibits both oxytocin-stimulated GTPase activity and phospholipase C activity in myometrial membranes. The stimulation by oxytocin of phosphoinositide turnover in COS cells transfected with a plasmid expressing the oxytocin receptor is enhanced by cotransfection of G alpha q. Co-transfection of intracellular domains of the oxytocin receptor causes varying degrees of interference with oxytocin-stimulated phosphoinositide turnover. The data suggest that more than one intracellular domain is involved in oxytocin receptor/G-protein coupling. Oxytocin receptor stimulation of phospholipase C is inhibited by cAMP. This occurs in myometrial cells and in COS cells transfected with a plasmid expressing the receptor. The inhibitory mechanism involves the action of protein kinase A and is probably targeted indirectly at the G alpha q/11 /phospholipase C coupling step.